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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY ELEMENT AND SUBSTRATE BONDING 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the uniformity 
in a gap plane, gap accuracy and alignment accuracy and 
to provide a liquid crystal display element which is 
capable of making high-grade display by executing the 
alignment and gap control of a pair of substrates with 
the same stage. 

SOLUTION: The substrate bonding device has a pair of 
upper and lower surface plates 9, 10 and a recognition 
camera (not shown in Fig.) within a vacuum vessel 8. The ft— 
substrate 2a dropped with liquid crystals installed on the 
lower surface plate 10 and the other substrate 2b is 
attracted to an electrostatic chuck 1 1 disposed on the 
upper surface plate 9. The inside of the vacuum vessel 8 
is maintained under a prescribed pressure and while the 
upper and lower plates 9, 10 are pressurized the 
substrates 2a, 2b are bonded and the markers previously 
formed on the substrates 2a, 2b are aligned. The inside 
of the vacuum vessel 8 is then restored to the atm. 
pressure. Only the sealing material between both 
substrates 2a and 2b is thereafter irradiated with UV rays. 
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1»IE1S2(Dxa£H-xa(=*5L*T\ «lE-»a>*«a> 
-tz ;u^> ^35<FJf ^0>^# * f = « £ a APJ±-T * - £ * 

»*«2] MfEIS2<7)x*§£. FJr3£<DJ±2HcHS£ 

[B*«3] HufEj£2<7)xaicfc^T\ t- 
S(D'>& < £ ti -*i:»lt&*LfcMf^ * t £*~r 

*0>a«*«**l±r. WIEtt«**a3«tt;iPEEtfr3 
IS*H 1 icffiKofta^Sl^cDSlat*** 0 

[«3RS4] i»E*2a>xa«fcy iwih»bt 

^*y^(=«**hfc*«(DI»«*fTdxa**t?lll*a 
[»3jt«5] «HE*2<Dxa<fe U ti»(c. «HE-»0> 
->^^Jt^-^xa^^t:IS^il3(cfEt£(D^ B H pa^^ 

mmn e ] mtm^mmmcox^-^h y % 

WB*1©xa^ fllfEX^— »*»*t«ii**t? 

7 ] UIEX*— -S-MfttttS t o»^H 6 [c 
KKcDftSS^fli^CDfiJg^io 

T?fcy. MiEmi<Dxa^\ ^thuv^^-fwy 

iuiE^SE*ff^-r^xa*^t:IS*Jl 1 (CEttttftgi* 

0] MiE!b2(DX*§cJ; y t«ric % «rlE-S 
IS*H 1 (cIE«(Dft»*^*^(D»fi*»o 

[is^ii 1 1 ] iuiEB2(Dxacfc y t«(c % ime-» 

H 1 (ciE«<Dfta*^*^a>»6*&o 

[»*ai 2] i»iE!B2a>xa«fc y tmnc MfE-*r 

(DS«(D'>*< t=fc-*(c % ft&^SST-f &xa£*i? 
IS^i1 1 lclE«<&ftft«^*TO>»fi*»o 

[KX4i 1 3 ] mtzm2(DJim& y tifjic mie-^ 

IS^jI 1 |cffi«(Dftft«3F*?-<Dtt6*»o 
MHtgtl 4] WIBJB20)xa«fcy tittle. MfE-*t 



(DS^(7)r B 1(c^R H R^;±At-^x^^^t;IS^i1 1 (cfEK 
«IEffi*«0>rt*=*ft< tti-*36«ttttRr»=K«+6 

ft^6Hf«oiPii«ttiorKy^i±*Jiiffi*Rtt» 

M*«1 6] l»lE-»<Dffiil(D'>«:< it-Si:, 
SlSStt SMf ^ ^ S«^f:B*a 1 5(cK« 

[0 0 0 1 ] 

;^p B BS^*^^S^;i<b. ^<Dcfc3fcftft«jS*T-<D 

«jticfcixrit«*ifiy*t)i±*»{cffl^&*L**«ifi 

y ^iiglClt £ ti (D-C? tb 3 o 
[0 0 0 2] 

^*L(c^jseLfc-»a>»«A<iiy*3b**u. -(7>-*kd 

[0 0 0 3] ±IELfc«fc5ft«»<Dfta«^* : 7-l** 3 

[0004] ffi*. statt^aHT-cDKJtxajcfe^r. 
«Mi=Mi=3iLrfiy. jiffl+-c?^aB«sjR^iE** 

£ ic «fc y ffl-b;u<DBB P 35t5v & ft A * ftUrf £ t <D T? fc 

-S. ;j§T^^(4. -*(DSfi±lcftftS^toSST 
L. ^*llcffe*<D*«*Jlffl+^Hiy*3b1±«ti<D-C?fc 
-So -»<D»«*Byfi-3h>-a:«xa*li 
r. ftA/^uS-^jS^-t^^tiCDrfc^c 
[0005] ^^t?. aA^aicfciftatt^si^ttt 

-r\ «^««*Ki+f=at«*ft»u (no^P5 

1) . ft«(DElRl*t*^-^-lr^ hBl»J&^-C?a6*Lfc 

tt. fi«ja. *«ja*»riEiRHs*^ja-r* (ps 

2) 0 ^^(c. lE^llKc^L. ^e>y&^(c<fc*ElRl 
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mwz'no (P5 3) o -ns(c. 7e>^tic N mm 

cDWfc*>S*it»i:-rfcA(=****»Ji-*-* (P5 
4) o 

[0 0 0 6] fit, ^*>t>^-*(DSfilC % 

(P5 5a) o *&(CjSSia^*T-<D«i«n(=. <EltAfr 

m^<2*^£<ftx^-^£ifc*iT£ (P5 5b) o 
[0007] awe, ss*(D»«*ifiy**?i± 

£ (P5 6) o ltyfi-*>1±*|»(Ctt. H*(D*«(Cj3^ 
t^l,J;ai:Ltfe^)o fit, 

[0008] *<D& % m&m^m^(D^*vz?mm£'rr 
*t*«^b*i±^ (P5 7) o c(db#. mmtmco^—jv 

t— IB(c<fey!ft*lio^.r. S/-jH**1A4o uv 
BMb£!(D*>— JU*t*fl3l**»*te* xt — ^L/X^fr? 

[0009] at««^««n<D*r^x»»*w 

WT* (P5 8) z^ic^y. ffl<D»a-feju (ffi-b;u) 
^;U£^Sffl&££g£«rtfcA;lv 0. 2-0. 7 

*3fe*ra (p 5 9) o 

[0010] fit, »n»*«MB&£-c?B!i: (P6 
o) % »ft«^*^(c^*L/=»ft*afe»Lfc«. «A 

(P 6 1 ) o 
[0 0 1 1 ] 

B#(C. II^^> 'V ^^f^fc^Mi^ L/X^ u v ^ 

L^x£frd &S^1±ISJS^. ^-w^o>fflrt 

[0 0 12] ±|B0>fiS^*>1±«JSAb. ^^^(DBrt 



^diLa>fctoa>ipj±^^xxs<t35<»^tLr*5y. a«] 

iJPJE^UXOSSfflMft^KCcfcomH-C L*UV 
[0 0 13] *fc, -*KD»«A<7 J 7>r>>h»*A< 

Ky*3h>*nfijhie)**iT^rt,. juttMBHUbs 
fttfle-efe^^^> ao>*>— ^aftxaicasit-sipjift^iy 

xftcojE^i^SJS^b^iCcfcor. #^x^bft£-*t 

[0014] -75. v— ;u^?b<u v*llim-e£><£>*§£\ *P 
JE^L/Xrma(D^»y^*^jaLfctt«-l?. ^ft5£ 

*ir. *n«rB»ic**(i»»T?ffiiS35<ipj»**L. sag 

l^/cttlc % -»<D»«Bl(=fi*«35<*i:fcttllli:«i:*o 

^ottffia>**. «n«iiB»**ifc-»a>at«rBia)i/— 

[0 0 15] £U:<D«fcd(c. tfc*0>»aa*5£-*?fi* +^ 
ft7^>f ;*> H»flEfc^*y^«flEi:*iBiSl:*1±*ci: 

[0 0 16] *«^fi. CRT^t^^LCD^Ez 

3ft«*a>ia«jisit**-r«tia)-efty. »^>^£> 

£[*]±£i±T\ 0^^<lBp a pfiftS^^^ft^ H 3 S^* 

[0017] 

^(DS«(D'>ft< -b^^^^tiftse-r* 
a3£»*t*e«-r**i(Dxat. iuiH-^(7)S«*te 
g^a-^i±^m2(Dxa<b*#^. HuiEm2(Dx^<hiH] 

[0018] ^(7)7J;i(CcfctL[i\ Pi-xai*i-e. — 
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[0019] mzm2(DJimit. m%.<nE.j3izm&£*i 

f£2(£>xa(=ifc^T. <h£-*^te^t£(cl£{t 

[0 0 2 0] Z.CD^mzJzHlf, tt^T^^^lC^o 

£o fufE!B2(7)X*§£ y fc»(c % itufEff^^ 

[0 0 2 1 ] za>*&|cj;;|xli % ff^T^^^ICD^^ 
fJ^iLf ^-<b^-e^^)o Sfc. ituE1S2tf)x*i£ y £M 

[0022] 3itz, mm^mtmmcDx^-v-efo 

[0 0 2 3] tMEXX— -frl** Stltgto^i 

-f* ^^^gJlM±t^ 0 «TE»5£»*t*<W 

[0 0 2 4] ^+L<7>*^(Ccfc*iri. pjr^H^^o^ 

? * h y v y=> -j 4 iz y HfrScDttBuuwa-e * £ 

a(=j:*Lii, Mxa**^"r^ta:<«3e«»t«» 
[0025] £fc. MtEm2(7)xacfc y t«ric % mie- 

[0026] «riEiB2(Dxa«fey striE- 

[0027] ^fc. «HEiB2a>xa«fe y Affile ffiriE- 



t?^^35<»*LLV ^(DJj&lz&frl^ jiA^xUcJi^ 
5Sft<D«ffl*ti'>3S:<rati:^ 
[0 0 2 8] Sfc. «rlE!B2(Dxa<fe y tittle* ttE- 
t?^^35<»*LLV ^(D*5£lCcfc^(*. ;±A*xtlcJt^< 

[0 0 2 9] £fc. «TlE!B2(Dxa<fe y ti*(=. ttE~ 

*®y *lRj-t*i±^^i:7b<-C?#«)o 

[0 0 3 0] Sfc. ±E<DgM**J«-f & fettle % 
8B(D»«ifiy*3b1±K«(*. EE**t. ttEJE*«<Drt 

-»0>at«*tt«»**1**3W6Bffft(DIBI«t*orKi 
[0 0 3 1 ] ^(D«/S(cj;y % -^S«077>f>> 

ht^f-v^^»i»i*H-xart-eS8lft-i?#*a>-e. ^ 

[0 0 3 2] ffE-»0£80'>ft<i:ti-Slc, S*£ 

[0033] ^tc. trE— *KDSsa>aas-ffiK-r*fc 

[0 0 3 4] 

(HSfeOM® 1 ) m 1 (c % *»^(DllS6PJS 1 
^l«K«lS^to d(DiS B B B S^^l I4. - 

W£l2a ■ 2b^^jffi^rl^^o Sfi2alC*5L\TS 
l^[C3F^T^CIEg^^^rl^>g) 0 S« 2 blca3l\TSfi2 a 

l5a(t IEf^]fll7 a (cH*>*LTl*£o |^tl5b 
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[0 0 3 5] Sfi2 a ■ 2 braid** ffigO)^^^ 

a ■ 2bHi:3t«*^ >— ;u*t6lcj;oritA**Lr 
:(Dv- ;i4*6(*. &*£2a - 2 ba>njaic>tto 

[0 0 3 6] &*£2 a ■ 2 b CD*MIJ(C f*. i&WCJt £ 
fefiKlCiBKS+L^o ±fECDS4l2 a - 2 b £ LTIt 

[0 0 3 7] 4r;UF^a>^r^^^^FJf^(Dfiilc-r^fcd6lc 
[*. X^-^4£LT\ ^>V^7t5>^if«l 

1±6fc#>|C|*. X^— 9-4(C»»tt*}ffc1±. S|2a 
- 2 b(cH*£i*£^<!:j&<»*LlV 
[0 0 3 8] jSfta^^KDKfiSa*. m 

[0 0 3 9] £"f\ HftlO^aiCcfc Ua^Il 5 a ■ 5 
b*f*lfilMLfcSfi2a ■ 2b*a$fl) (0 2 

(c^^-p 1 ) 0 ft»tt(DXfi2 a ■ 2bC, 7frR0>£G] 
*t*^"^-b^ hEPBiJU Bat?K»*i±riE|plK7 a ■ 
7 b&**i?titeflL-t& (P2) o fit, ^(DIBIrIIK 
7 a ■ 7 b(Z>S®S-/<^-C?^ e^^lL (P3) , $ 

ffl(c«»35<*4»fi'i*ft»xa*a"r (P4) . 

[0 0 4 0] ^5Lt"C?*fcSfi(D5*), L^*L35n-S 

y >— ;u*t 6 * c <t (Ccfc y „ v— 

(P5a) o f(DS«2a^f:(«^S« 

(cc-c?lMt«2 b) (c. x^— ^4*«S-(c»ft-r-6 

(P 5 b) o 

[0 0 4 1 ] It, &*£2 a ■ 2 b<Z>-*(CKH-fcft 
*lf*\ E«ft 1 mm&TSJS<D*££-C?* JS1 5mmi 

[0 0 4 2] &|c. i3l:^tSM^J^tgI^ 

S«2 a ■ 2 b £|fiy ^i±^, (P6) , Ctf>^ 
■ I*. 1^8^]|C, ±T-^^I9 - 1 O^^O^ 
LxX^g-efe^, 0 S§g9 ■ 10lt £*i-*3&<* 



[0 0 4 3] IH3[C^-r £dld l^*L3b^— 

(cc-e(*S«2a) JT*0Si1Ol:ili, ffe 
(CC-e[iS4l2b) ±^(7)^^9(DftM 
1(CD^»^i±^, 0 fit, S^«8|*]*FJt^ 
0EE*lcLfc«. -hT<£>£Si9 - 1 0£*PJ±LTS*I2 
a ■ 2bSHjt)4fe«, ^<Dt£ % tm$tl*=>-e^ 
2 a - 2 bCD^ — iJ—CDiiLmm^^mt^L^^PffmCDm 

g.x*itLm&'£t>i±&o s«2a ■ 2 btf&mm&ztitz 
m^M8\*£x%j±izm^-o common. ^19 

[0 0 4 4] ^(c. v— ;u*t6*^b. £fc(*<E*Hb£ 

1*4 (p 7) o S412 a ■ 2 bcommzwrn^-z 
(P8) o -tilery. TSas^X? 1 (Dffl-fe;ujMtja 

(P9) o Pftfc(DM(D}&Mit)<}±A£titzt>, i*n 
•tHHBTHi: (P10), £^»ft3£«l*arro 

(DlfiB|plfii31*fT3 (P1 1) o 
[0 0 4 5] ±JH(DXgP 6-C?fl6t>+L€»»ST-V 

*Cl£(CcfcoT*«*«5|-r«*(DT?fc4o 96**i±* 

(cc-e[*s«2b) oa^ic^or. mmT^v 

^ 0 fc<t^(*. Sl2b<i:Lrit 7^SS, 
^-<;u^Sfi. fe^l^li^^X^^^^^-f^UA^l^o 

[0 0 4 6] C(7>*=#K SlfA-^ 1 1 (DS^MC 
I*. BB4 (a) ~ (d) (c^^-^aiC »*-r€)S«(D 
^Ccfcor^<0^tx.b^§o £"f\ [14 (a) 
iZTft^-^^zfCDmn^^vO 1 1 I*. 1 

1 a^{it^. sw**fcr*#sii*(Da«a>isft»(caLr^ 
ccD^-r ^tf^^^^^7 1 1 zmi^&m 

iR*-T-5Sfi (::tlil|2b) ^S±fe^-t±^>^ 

[0 0 4 7] ^fc. [14 (b) fccfctf (c) (C^-T^-f 

-^comm^^vo 1 1 s«2 b 

ft< % »*Sfclt#ift(Dl«©8»i:lLr^6o H 
4(b) [C^-TSIft^^ 1 1 I*. P^ffi««1 1 a <h 
LtBHSSI^, H4 (c) [c^t»tft^^1 
1 14. ^«0>rtffl«« 1 1 a£«7LTl^ 0 
[0 0 4 8] ^fc. H4 (d) (C^-r^^^CDftm^^ 
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vO 1 1 I*. «MO>rtffl*«l 1 a£fi»7U R*i*(DS 
O 1 1 I*. iR*-r-5Sfi (ccfliSfi2b) *«»L 
[0 0 4 9] £fc. 1 1*. mt-hi$&\^ 

[0 0 5 0] lSl±(Z>«fcdlC* *MftflMI(D»ftSflHCcfc 
ft(*\ |5| — lSfl-C? % £|2a ■ 2 b(D77^f * > h £ 

[0 0 5 1 ] S*£2 a ■ 2 b <Z>^f-W 

-f £;i<!: a<-c?# &a>-e. h^^Afc^r/u-K^^ 

[0 0 5 2] (HSfe<z>^2) H5i:, *»^a>HJ6^ 

;liS^i^2 1 [*. mmcD^m^CDX^—V- 4 (DiXt> 
yiC SS2a ■ 2 bP H 1<D^^^<D****iS-(=-r 

[0 0 5 3] Z0^g1 2f* % S|2a±C, T^'JJU 

^tiz&y)tej£ts*i&o Sfc* SCSI 21*. 

J^0R, G , B, BM (^77^Vh [ J^X) (Dfaft 

^<hSterj^iS-r^c<*: t pjffi-efc^) 0 teas, ggsi 2 
(*. ■***iam=m+«*35<. bp««<«u 

[0 0 5 4] «81 2 0>iR (ffiffi) (*. ^l^tJ)<. -tr;u 
«tt<D«jS35^6I*. KS1 2(Dife (ffiJS) tf&l^k. o 

L<&i\, o*y. ggsi 2(7>ffisico^r(*. -tr^Mr 

■rixiia^o ssi 2(D***^>*t#*(D«jsic 

S6S1 2(D(fi*H«(DBB«A<jayStOo 

[0 0 5 5] 35S1 2<DteJ&lt. 1»j*L/=.fc5lC % 

■r*»ic sei 2o>Hia-c?BiJi[ju^36<«*Lfcy. ^ 



e>^B#(cffitt<DE|fij^A*<± ISfc y-T£&£\ SIS 1 

[0 0 5 6] £fc. HieiC^^-fl^CDcfcdlC. IB|p]K7 
a^^t^^JltlftlC, ISIR1M7 a±(CggSl 2.&Mj& 

-f 6*5*i**.£*i&o c<D*§£\ 3£S1 2(D^B#(= 
§fe*+u ElRl**<«T"r*3B*L35<ft*a>-e. flMt" 

& mm *ssw -set a<ibkt? ft « 0 

[0 0 5 7] S|2a ■ 2 bH(C[* % »Si3 35<3t** 

*U y-;^6(cJ;or^A^tLrui)o :(Dv-JHt 

6 I*. S«2a ■ 2 b WllC^otf ft*tLt^l»o 

[0 0 5 8] Sfi2 a ■ 2 b (D^SIlC I*. i&SfCj£ IS 

ftfiaiClBS**L€)o ±fE(DS«2a ■ 2b£LTf*. 
*^-^^;U^Sfi. 7^fY?*?*iMLfc7^ 
aw «« * fl^* L f=»« & ^ « c t # 

[0 0 5 9] ^^t, ;Ii$^2iOS^i|il:o 

sjfi^in -eKMLfcxatH«o>xaccr* 

[0 0 6 0] ^H^ff^^;^ B H B S^^2 1 [* % i^T(c 
l^sj^-^cfcdic. ?±A^st-ef^iS^n^t(D-eft^)c * 

-f. *^*«5 a ■ 5 b*fl^jaLfc»«2 a-2b^| 
;f-r^) (Hl5(C^-r P 1 ) 0 SM0)fifi2 a ■ 2 b 
l:, iB|pJK7a ■ 7bmfMitt^ (P2) 0 ^ 
Lt, IB(fi]Bl7 a ■ 7 b0iI?/O-e7 e>^«l31L 
(P3) , S^XgSIt (P4) o 

[0061] Lr-e^fcS«c^a*>> L^ti^-* 

flDtl (cc-e(*Sffi2 a t-T-S) \z % fflH^BlBljlCcfc 
y >— ;u*t 6 *^*-r c t [c J; y . >— ;u/ ^ ^ — > * 

ftm-?& (P 1 5 a) o fit, ^0Sffi2 a*fc(*ffe 
*CDS« (Cl^-e(*S«2 b) [C. 7^-h'JV^77^ 
(CcfcotSfil 2*^jjE-TS (P 1 5 b) o 

[0062] afeic. H3(c^-r»«ifiyfi-*>i±s*«*ffl 

^T. S4l2a ■ 2 bSlfiy (P6) o ecD?g 

S(*. m^SSP^KC. ±T-^CDS^9 ■ 1 0*^0^ 

L-xigg-eft^o ^19 ■ 1 0(*. £ 

1 35<KI+6*LT^*o *fcs e<DKK(*. S4J52a ■ 2 

[0 0 6 3] S-T. ^f+L^-*OSfi (e^T?f*S« 
2a) ^T^i1 0(C«-t!\ fft*(7>Sfi C:tli 
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£i±£ 0 fit, K^«8rt*FJf^(DJE*lcL/c«. ± 
9 ■ 1 0£*Dj±LTSffi2 a ■ 2 b*lfiyfi-*> 
«e ^<D<t^. I=li]>7«2a ■ 2bCD^ — * 

£o &*Jfc2a ■ 2bMillt^^cb, S£1f8l*l£ 

1 *<«#Lfc»«2 b*35£*fcl*cfcd(c-r« 0 

[0 0 6 4] SC, v— ;U*t6£flMb*1±S (P1 

[0 0 6 5] #|C % S«2 a ■ 2 b <£>JHi2£Sl]irt- 6 
(P8) o CftfCj;^ »S*^*T- 2 1 (Dffl-fe Jl/j5<ft 
J&£*i<i> 0 fit, *ft»to*JM^f=ItfflWrt(::ffi-lr 

9) o m^omco^^x^^tzh. mim&mmv 

BBi: (P1 0) . m;Ii3^l\lt 0 ^blc. j$ 
ii^IT2KD^^7--;HT, 3 <Z>H1EIp] 
^Lil^^Td (P 1 D o 
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